It is a great honour to be asked to give the Scott Scottish Triple Conjoint Diploma which was often taken by Belfast medical students at that time as the trip to Dublin to sit the MB BCh BAO examination of the Royal University of Ireland was considered more difficult and passing less assured. Also the triple qualification, although not a University degree, looked most impressive on a professional plate -LRCPEd, LRCSEd, LRFPS Glas. After general practice for a while in the south of England he was appointed to the district dispensary in Saintfield and worked there for the rest of his professional career. When he died in 1946, he left a legacy of £3,000 to the Royal Victoria Hospital for educational purposes. By careful investment this legacy has increased considerably in value and is maintained in both a capital and a revenue account under the supervision of the Chairman of the Medical Staff Committee. Dr Scott was buried in his mother's family mausoleum in Killyleagh Churchyard, the Heron family being long established in County Down. One ofthe early Herons was ajoint founder 120 The Ulster Medical Journal of the Ulster Bank, and a major donation to this hospital by another Heron enabled the top floor of 'A' Block to be built when it was known as the Heron Clinic for private patients. Major donations and legacies from wealthy families are still made to this hospital, but not any longer to the general funds of the hospital and often these donations are earmarked for a particular disease or specialty. This The HAPO Hypothesis states that "hyperglycaemia in pregnancy less severe than overt diabetes mellitus is associated with increased risk of adverse maternal, fetal and neonatal outcomes that is independently related to the degree of metabolic disturbance". The story begins with Dr Heinrich Bennewitz in 1823 at the Charite Hospital in Berlin' who was responsible for the delivery of a 12 lb baby to a patient who had developed thirst and polyuria in her pregnancy (Fig. 2) . There was no measurement of blood glucose at that time, but he was able to demonstrate the presence of large quantities of sugar in her urine by the simple expedient of boiling this up in a saucepan and producing a treacle-like substance which he carefully weighed. The outcome of the pregnancy was not good. The baby died because of obstruction during delivery because it was so large. Dr glucose tolerance tests in pregnancy after World War 2.9 Following his visit to Boston, USA, a large prospective study of the effect of hyperglycaemia during pregnancy on the mother, and in particular on the chance of her developing permanent diabetes, was established by Dr John O'Sullivan at the Boston Lying-in Hospital and published in 1964.10 This produced the major US criteria for the diagnosis of gestational diabetes which still stand to the present day, based on a 50 g glucose load for screening plus a second 100 g load for diagnosis. In Belfast, Dr Graham Harley and I had started glucose tolerance testing in pregnancy in 1962 as part of my MD thesis. My hypothesis at that time was that the big baby of the diabetic mother was in some way attributable to excess growth hormone secretion in response to hyperglycaemia in pregnancy. This was not a particularly robust hypothesis and I was never able to prove it, but I did learn a great deal about glucose tolerance tests in pregnancy, which interest has continued to the present day.11
I was awarded an RVH Research Fellowship of about £1,000 per annum (there were never more than two or three research fellows at the same time in those years). I was able to collect human pituitary glands from autopsies carried out by the Department of Pathology and to extract human pituitary growth hormone from them. Ultimately it was possible to obtain further human pituitary growth hormone from the combined UK collection of pituitaries and to use this for treatment of growth hormone deficient children with very encouraging results in over 40 cases. The possibility that even one of these human pituitary glands might have been carrying the then unrecognised Creutzfeld-Jakob disease prion did not become apparent until about 20 years later. I am glad to say that none of these patients treated in Belfast for growth hormone deficiency have thus far developed this fatal condition and they remain under counselling and long-term endocrine supervision. 2 With this incomplete knowledge about growth hormone and its immunoassay, and some continued interest in glucose tolerance tests in pregnancy I proceeded to the Johns Hopkins Hospital, Baltimore, Maryland, USA, to work with Dr Samuel P Asper who was at that time the senior endocrinologist (Fig. 8 ). Dr 
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The Ulster Medical Journal that they might benefit. I am sure we all felt that the knowledge was travelling in the reverse direction to our own benefit ( Fig. 9 Maternity Hospital over the past 60 years has been internationally recognised, with a fall in perinatal mortality from over 30% of pregnancies in 1940 to about 6% in the year 2000.27 However this still is greater than the overall hospital mortality, and the present day diabetic mother is still faced with a fourfold greater risk to her baby than a nondiabetic mother. Perinatal mortality over the past 10 years in the whole of Northern Ireland was 37/1000 for diabetic pregnancies compared to only 9/1000 overal 1.28 It is our aim further to reduce this risk of pregnancy to the diabetic mother. A recent pregnancy outcome for a diabetic mother who had difficulty in obtaining good blood glucose control in early pregnancy will illustrate the point. Her baby was born with only two chambers in the heart, one ventricle and one atrium, but after cardiac surgery has survived to the age offive or more. He was also unfortunate enough to be affected by another complication of maternal hyperglycaemia known as sacral dysgenesis which meant that his sacrum and bladder did not develop properly at the right embryological time and he had to remain in nappies up to the age of four years (Fig. 17) . Similar congenital abnormalities can be produced in experimental rats where the mother is exposed to a high blood sugar for a relatively short time in the early stages of pregnancy and there seems to be a window in time when the teratological effects of a high blood glucose are expressed.29 The Pedersen hypothesis has now been amply established, with the demonstration that decreased maternal insulin sensitivity produces impaired maternal glucose metabolism resulting in maternal hyperglycaemia, which passes directly across the placenta to cause fetal hyperglycaemia; the fetus however is not diabetic and has normal pancreatic beta cells after 20 weeks and therefore is able to produce increased insulin in response to the high blood glucose (Fig. 18) insufficiency related to some form of maternal malnutrition. This has led to a debate on the merits of the so-called "thrifty genotype" hypothesis and the "thrifty phenotype" hypothesis. The former had been proposed 30 years ago,47 based on the concept that a hypothetical diabetes gene would endow an ability to survive in time of famine, as the blood glucose would be maintained for longer at a level to allow normal physiological function of muscle and brain, rather than suffering from hypoglycaemia. This idea had some credence in the unusually high recent prevalence of diabetes in some native American tribes who had survived in apparent good health without diabetes during successive generations ofpresumptive nutritional deficiency when they were actively defending their territory, only to show a dramatic increase in the incidence of diabetes when they became sedentary and were exposed to nutritional excess under a U.S. government settlement in the safety of an Indian Reservation. The thrifty phenotype hypothesis, on the other hand, emphasised that Type 2 diabetic adult had achieved a physiological adaptation involving insulin resistance in a number of metabolic processes, following on an early period of nutritional deficiency which could be both intrauterine and early postnatal: this adaptation led to obesity, hyperglycaemia, hyperlipidaemia and hypertension. The Ulster Medical Journal birth weight had been either smaller than average (less than 2.5 kg) or greater than average (more than 4.5 kg), than when birth weight was between these figures.49 This "U-shaped" curve ofdiabetes prevalence held for adults aged 20-39, and led to a third concept of the "surviving small baby genotype". Was the small-for-dates baby which had been identified in the Barker hypothesis carrying a gene for diabetes or diabetes susceptibility which both accounted for its small size at birth and its later diabetes? This would not necessarily be the same pathophysiological process which accounted for the increased diabetes risk of the large-for-dates baby, where the previous Pedersen hypothesis seemed to give an adequate explanation (Fig. 20) .
Prevalence of diabetes by age and BWT An important ethical issue is the blinding of the obstetricians and midwives (caregivers) to the results of the glucose tolerance test, unless these exceeded those levels which are currently diagnostic of gestational diabetes. This is in order to provide unbiased information, without intervention following the GTT, on any relationship between the outcome of pregnancy and the maternal blood glucose. The whole study including this aspect is carefully explained to all mothers at time of enrolment and detailed informed consent is obtained by the HAPO midwives. We have already found very many mothers attending the Royal Maternity and Jubilee maternity service to be enthusiastic aboutjoining this study and they show considerable interest in what happens, both to themselves and to the study as a whole.
The primary outcomes will be the occurrence of a Caesarean section, of fetal macrosomia or obesity measured by skin fold callipers, of neonatal hypoglycaemia measured one to two hours after birth by heel prick analysis, and of fetal hyperinsulinaemia measured by a cord blood C-peptide assay. Secondary outcomes will include neonatal polycythaemia, hyperbilirubinaemia, respiratory distress and the occurrence of shoulder dystocia or any birth injury. One initial study was necessary to document the effect of early feeding on the neonatal blood glucose level at one hour of age.66 This has already been published indicating that early breast feeding as sometimes practised at the present time does not affect the baby's capillary blood glucose level between one to two hours, and is therefore acceptable if it is the wish ofthe mother within the study protocol. A number of other ancillary studies have now been approved by the Steering Committee. These include a further study of matemal blood pressure and insulin responses which will allow assessment ofthe role of insulin resistance in both pre-eclampsia and gestational hypertension in this large group of pregnancies. At the same time, and after specific informed consent, blood specimens from mother and baby will be kept for DNA analysis allowing further investigation of possible genetic determinants of Type 2 diabetes and of fetal weight. A specific study in the Asia and Pacific 
